The anion transport inhibitor DIDS activates a Ba2+-sensitive K+ flux associated with hepatic exocrine secretion.
4,4'-Diisothiocyanatostilbene-2,2'-disulfonate (DIDS), an anion transport inhibitor and choleretic organic anion, was used to study the relationship between putative DIDS-sensitive K channels and exocrine secretion in the isolated and bile duct cannulated perfused rat liver. Bile flow, DIDS excretion, and effluent perfusate K+ content were measured. DIDS (125 microM) caused a doubling in bile generation concomitant with its appearance in bile, confirming earlier reports. Furthermore, DIDS induced a transient increase in perfusate K+ concentration that peaked prior to the biliary parameters and, after 10 min, reversed to net uptake that fully compensated for the initial release. The K channel blocker Ba2+ (1 mM) strongly inhibited the release phase along with the accompanying choleresis and DIDS excretion. Ouabain (13.5 microM) alone was choleretic and hyperkalemic and, when applied in combination with DIDS, depressed DIDS excretion, choleresis, and DIDS-sensitive K+ uptake. To obtain further evidence for the presence of DIDS-sensitive K channels K+ flux was measured under the influence of different gradients of the cation. Perfusate K+ at 26 and 80 mM changed the DIDS-activated K+ flux from a transient outward to a sustained inward flux, and both DIDS excretion and bile flow decreased. Mean net K+ flux over 20 min DIDS perfusion changed from -1.3 +/-1.1 micromol/g with 5.9 mM K+ to -1304 +/- 55 micromol/g with 80 mM K+ in the perfusate. K+ efflux was fully and reversibly blocked by Ba2+ and influx was ouabain-insensitive, suggesting that the DIDS-activated K+ flux was channel mediated. The results show that a significant fraction of DIDS-induced bile generation is associated with K+ release that may be mediated by Ba(2+)-sensitive K channels, possibly of the inward rectifying type.